This paper combines the shirking and the matching approaches of equilibrium unemployment in order to endogenize the wage formation process as a function of labour market conditions. The steady-state equilibrium can take two forms depending on whether the no-shirking condition is binding or not. It is demonstrated that the efficiency wage approach is relevant when the unemployment rate is above a certain threshold. Furthermore, an efficiency wage is more likely when the disutility of effort is high, recruiting costs and workers' bargaining power are low, inspections are unlikely and the workers' productivity is weak. q
Introduction
A sound understanding of what determines the unemployment rate remains a major objective for economists. The explanation of a persistent level of involuntary unemployment requires a relevant description of both the wage formation and the matching process between workers and firms. The aim of this article is to endogenize the wage formation process as a function of market conditions and to Ž . E-mail address: guillaume.rocheteau@hec.unil.ch G. Rocheteau . 0927-5371r01r$ -see front matter q 2001 Elsevier Science B.V. All rights reserved.
Ž . PII: S 0 9 2 7 -5 3 7 1 0 0 0 0 0 2 6 -9 ( )characterize the circumstances under which the wage is used mainly as a motiva-Ž . tion device. Furthermore, by combining the Pissarides 2000 and the Shapiro and Ž . Stiglitz 1984 models, our article makes a step toward a more complete theory of equilibrium unemployment.
Although our objective is not to explain a specific empirical observation, our model by incorporating both worker moral hazard and workers' bargaining power, can give insights into the answers of the following questions. Does the wage formation process differ in tight and thick labour markets? Is the wage more flexible when productivity is high? Is employers' monitoring more intensive in depressed labour markets? How are workers' earnings related to their productivity?
To explain the presence of involuntary unemployment, standard models depart from the Walrasian paradigm by introducing imperfect information or imperfect competition in the wage-formation process.
1 According to the shirking model of Ž . Shapiro and Stiglitz 1984 , in the presence of moral hazard, the wage is set by employers to motivate workers and boost their productivity. An alternative explanation of the equilibrium unemployment rate is provided by the search-matching approach. 2 In the presence of matching frictions, employees have some monopoly power that allows them to command a wage larger than their reservation wage.
The shirking problem is introduced in a natural way within the matching model by assuming that the monitoring technology is imperfect. An employer inspects his worker's effort from time to time only. Consequently, a worker has the option to cheat his employer and to provide no effort at work. In contrast to the standard efficiency wage models, the wage is not set unilaterally by employers but is the outcome of a bargaining between each worker and the firm he is matched with.
In our model, employed workers benefit from a positive rent, resulting in involuntary unemployment, for two reasons: first, it is costly to fill a job and, second, the monitoring technology is imperfect. The bargaining process is affected by the relative size of these two rents. Hence, the equilibrium can take two forms Ž . depending on whether the no-shirking condition NSC is binding or not. The Ž . wage is called an efficiency wage EW if the NSC is binding and a freely Ž . negotiated wage FNW otherwise. The frontier between the two regimes is endogenous and varies with workers' bargaining power, advertising costs of vacancies, the frequency of inspection and the disutility of effort.
The main results of our paper are as follows. The FNW equilibrium occurs when the unemployment rate is below a certain threshold. Indeed, in a tight labour market, turnover costs are high and workers can obtain a wage superior to the EW. If, in contrast, the unemployment rate is high, the equilibrium wage is the EW. This result challenges the traditional view that a high unemployment rate acts to 1 Ž . Ž . See, for instance, Johnson and Layard 1986 and Lindbeck 1992 . 2 Ž . For a survey, see Mortensen and Pissarides 1999a . ( ) discipline workers and reduces moral hazard. Furthermore, it is demonstrated that an equilibrium with an EW is more likely when the disutility of effort is high, recruiting costs and workers' bargaining power are low, or inspections are unlikely.
We consider two extensions of the model. First, the monitoring activity is endogenized by allowing employers to choose the frequency of inspections. It is shown that there is less monitoring in the FNW equilibrium and that the wage is never superior to the level required to motivate workers. Indeed, when the FNW is superior to the EW, employers can relax the supervision of their employees and save some monitoring costs. Again, our model challenges the traditional view of efficiency wage models by predicting that there is less monitoring in a tight labour market.
Second, we introduce heterogeneity between workers to derive the shape of the wage distribution and to determine what types of workers are paid efficiency wages. In the presence of different skill lines, wages and exit rates out of unemployment vary across workers even if search is undirected. In particular, a low exit rate out of unemployment disciplines unskilled workers. Indeed, if a meeting occurs with a relatively low-skilled worker, this worker is offered employment with some probability greater than zero but strictly less than one: discrimination against low skilled increases the threat of unemployment. For Ž . intermediary levels of skill, workers earn the same wage an EW and have the same exit rate out of unemployment. Finally, for high levels of skill, the NSC is not binding and workers receive a wage which is increasing with their productivity. We derive some comparative statics results in the case where there are only two types of workers, skilled workers and unskilled workers.
Basically, our paper considers the economic consequences of an additional constraint on wage bargaining. Obviously, there are other constraints such as minimum wages that could be incorporated. However, the NSC gives a minimum incentive-compatible wage that depends on the overall labour market conditions. This means that the constraint we focus on is endogenous. Furthermore, some of the results generated by the worker moral hazard problem, the wage distribution in the presence of heterogenous workers for instance, do not carry over to constraints such as minimum wages.
The most closely related literature is a range of papers which endogenize the choice of the wage policy as a function of labour market conditions. Ellingsen This paper is organized as follows. Section 2 presents the model and its main assumptions. The steady-state equilibrium and the two regimes are studied in the third section. The model is extended in Section 4 to incorporate an endogenous monitoring technology. Section 5 introduces heterogeneity among workers, and Section 6 concludes.
The model

Ž
. The basic framework is similar to that of Pissarides 2000, Chapter 1 except that unobservable shirking is allowed.
Main assumptions
Consider an economy composed of a continuum of infinitely lived homogeneous workers of measure equal to one, and of a continuum of identical firms holding at most one vacancy. Time, denoted by t, is continuous.
Workers and firms are risk neutral. The utility function of an individual whose Ä Ž . q 4 Ä Ž . q 4 consumption and effort trajectories are c t , t g R and e t , t g R is:
exp yrt c t y e t d t ,
where r g R q is the rate of time preference. Ž . Ž Following Shapiro and Stiglitz 1984 , there are two levels of work intensity e . or 0 and workers' effort is imperfectly observed by employers. The productivity per unit of time of a job-worker match is y if the work intensity is e, and 0 otherwise. Inspections obey a Poisson process with arrival rate l g R q and the punishment for shirking is to be fired.
The labour market has matching frictions. The flow of job creations per unit of Ž . time is m u, Õ where u is the number of unemployed, Õ the number of vacancies Ž . and m .,. exhibits constant returns to scale. Let u be defined as Õru, which is commonly referred to as labour market tightness. Further, if q denotes the rate at which a vacancy fills, it is given by
Ž . Ž and hence q s q u with q' . -0. As the exit rate out of unemployment is m u, . Ž . Õ ru, note that it equals u q u . Ž . s g R . As the flow out of unemployment is m u, Õ s uu q u , while the flow in Ž . Ž . is s 1 y u , the steady state which requires that these two flows are equal is characterized by an unemployment rate equal to:
Ž .
where b represents unemployment benefits and u q u the exit rate out of Ž . unemployment. Note that, according to Eq. 6 , an unemployed worker who finds a job becomes a non-shirker.
Under a free-entry condition, the expected profits of a vacant job are zero Ž . Ž . Ž . W s 0 . Thus, from Eq. 5 , W s grq u . By substituting this expression into V J Ž . Eq. 7 , we get the Õacancy supply condition which gives a decreasing relation Ž . between labour market tightness u s Õru and the real wage:
The bargaining process
The wage flow w that will be paid to the worker during the lifetime of the job is determined through bilateral bargaining. 4 The outcome of the bargaining 4 We rule out upward-sloping age-earnings profile. A review of other devices to motivate Ž . employees is offered by Ritter and Taylor 1997 . ( ) process corresponds to the asymmetric Nash solution with threat points equal to the employer's and worker's respective values of continued search. The worker's Ž . bargaining power is denoted by b g 0, 1 . Furthermore, the NSC gives the minimum wage that must be paid by an employer to prevent his worker from shirking. Indeed, an employer will never agree to pay a wage which does not satisfy the incentive constraint. The Nash program can be written as follows:
Ž . Ž . The outcome of the bargaining is represented in Fig. 1 . From Eqs. 2 and 7 , the Pareto frontier of the bargaining set is given by:
Ž .
The Nash solution is efficient; it is the highest level of the asymmetric Nash product situated on the Pareto frontier. Two cases can be distinguished: a binding and a non-binding NSC. In Fig. 1a , the NSC is not binding, and the asymmetric Nash solution is given by the tangency point between the Pareto frontier of the Ž bargaining set and the highest Nash product curve the locus of the pairs Ž . . W y W , W associated with the same Nash product . In Fig. 1b , the NSC is E U J binding, and the bargaining outcome is the point of intersection of the NSC and the Pareto frontier of the bargaining set.
The NSC is not binding
The threat to shirk is not credible and the equilibrium wage, denoted by w, is the wage that would be obtained in the absence of unobservable shirking, that is:
Ž . From Eqs. 2 and 7 , the wage expression is given by:
U
The FNW is a weighted mean of the workers' productivity and the workers' reservation wage.
The NSC is binding
The FNW violates the incentive constraint: the threat to shirk is credible. Employers must use the wage as a motivation device. The EW, denoted by w, Ž . Ž . satisfies Eq. 4 at equality. Using Eq. 2 , we find: 
Steady-state equilibrium
The equilibrium can take two forms depending on whether the NSC is binding or not.
Eqs. 2 , 6 -8 , 11 if the NSC is binding; Eqs. 2 , 6 -8 , 10 if the NSC is not binding.
FNW equilibria
Ž .
The equilibrium wage offered by each firm is w given by Eq. 10 . According Ž Ž . . Ž. to the free-entry condition W s grq u and Eq. 9 , the permanent income of J unemployed workers is
Ž . By substituting this expression into Eq. 10 , we get:
The wage equation in the absence of incentive problems is similar to that of Ž . Ž . Pissarides 2000 with one additional term 1 y b e reflecting the compensation Ž . for the disutility of effort. Furthermore, Eq. 12 indicates that each employed Ž . worker receives a fraction b of the recruiting costs per unemployed Õgru .
Ž . Ž . Substituting Eq. 12 into Eq. 8 yields
Labour market tightness is a decreasing function of the disutility of effort e and is Ž . independent of the inspection rate l .
Ž . The FNW regime occurs when W w y W G erl. We find:
1 4
Ž . According to Eq. 14 , when the workers' rent arising from the moral hazard problem is smaller than the rent arising from the presence of search frictions, the equilibrium wage is a FNW.
EW equilibria
Ž .
The equilibrium wage is w given by Eq. 11 . Substituting W y W s erl E U Ž . into Eq. 6 gives:
Inserting this expression into Eq. 11 yields:
Ž . Productivity y and advertising costs g influence wages only indirectly via the Ž . Ž . exit rate out of unemployment. By inserting Eq. 15 into Eq. 8 , we can derive the equilibrium labour market tightness:
The EW regime occurs if the FNW is not sufficient to enforce effort, that is
1 7
1 y b q u l Ž . Ž .
The frontier between the two regimes
denote the pair of variables which satisfies the two following equations:
) )
The pair y , u also satisfies Eq. 16 . From Eq. 16 if y -y , u -u and Ž . Ž .
)
Eq. 17 is fulfilled: the equilibrium wage is an EW. From Eq. 13 , if y G y , u ) Ž . G u and Eq. 14 is satisfied: the equilibrium wage is a FNW.
Ž . According to the shirking model of Shapiro and Stiglitz 1984 , the presence of involuntary unemployment imposes a cost on laid-off workers and acts as a discipline device. Paradoxically, in our model, the wage is an EW when the ) w ) Ž ) .x unemployment rate is larger than a critical level u s s r s q u q u .
To understand this result, note that unemployment is high when the value of a match between a worker and a firm is low. As a consequence, the FNW is smaller than the EW, and the threat to shirk is credible. Conversely, in a tight labour market, workers are in a strong position in the bargaining and the FNW is sufficiently large to motivate them. A consequence of this result is that wages become more rigid when the labour market is depressed. Indeed, a binding NSC prevents a sharp fall in wages.
Ž . These conclusions are related with those of Ellingsen and Rosen 1997 whó find that, in tight labour markets, bargaining is more common than posting wages.
Ž . In a different context, McLeod and Malcomson 1998 demonstrate that efficiency wages should be observed in high unemployment environments whereas bonus payments are used in low unemployment labour markets.
In Fig. 2 , the equilibrium of the labour market is represented for three values of Ž 
. Proof. The pair y , u obeys Eqs. 18 and 19 . In the y , u -plane, Eq. Ž .
Ž . 18 is represented by a horizontal line and Eq. 19 by an upward sloping curve.
If l increases, the curve given by Eq. 18 moves downward and y decreases. Ž .
When b increases, the curve given by Eq. 19 moves downward and y Ž . increases. When e increases, the curve given by Eq. 19 moves downward and
Ž . the curve given by Eq. 18 moves upward: thus, E y rEe ) 0. From Eqs. 18 and Ž .
19 , we get the following upward-sloping relationship between y and u :
This relationship is independent of g. The curve given by Eq. 18 moves ) Ž ) ) . downward as g increases: then E y rEg -0. Finally, the pair y , u obeys Eqs. Ž .
Ž . Ž .
) 16 and 18 . Only Eq. 18 depends on b: thus, E y rEb -0. I When y s y ) , the level of the rent due to unobservable shirking is equal to the level of the rent due to workers' bargaining power. The first rent depends positively on the disutility of effort and negatively on the inspection rate, whereas the second rent depends positively on advertising costs and worker's bargaining Ž . power. As a consequence, a FNW is likely when the disutility of effort e is low, Ž . Ž . or when advertising costs g , workers' bargaining power b and inspection rate Ž . l are high. 
An endogenous monitoring technology
Why should employers keep on monitoring their workers when the NSC is not binding? To answer this question, we endogenize the monitoring technology by allowing employers to choose the frequency of inspections.
The choice of the inspection rate
Ž .
We introduce a monitoring cost, denoted by c l , which is a strictly convex and increasing function of the inspection rate. The net production flow of each job Ž . is then equal to the worker's productivity y minus monitoring expenses.
The value function of a filled job satisfies a generalized version of Eq. 7 :
Ž . where w l , the wage paid to workers, depends on the inspection rate. Each employer faces a trade-off between wages and monitoring costs. In general, an employer saves some monitoring costs by decreasing the frequency of inspections but must offer a higher wage to motivate workers.
As it has been outlined in Section 3, the wage received by workers is at least Ž . w Ž . Ž .x equal to the efficiency wage. Hence, w l s max w l , w l , with, from Eqs.Ž . Ž . 10 and 11 ,
For rW given, 6 wages are decreasing in the intensity of the monitoring activity. U Ž . According to Eq. 22 , a higher frequency of inspections reduces the incentive to Ž . shirk; according to Eq. 21 , it raises monitoring expenses and decreases the net production flow.
A case that is worth mentioning is when workers have no bargaining power Ž . Ž . Ž . b s 0 . Then, the wage is always an EW. From Eqs. 20 and 22 , the profit-maximizing inspection rate is l ) which satisfies:
The marginal cost of the inspection technology is equal to the marginal gain in terms of the wage bill.
6 Workers and firms take W as given. Of course, the value of W in equilibrium also depends on U U the inspection rate. 
El Ž . Each firm bears a fraction 1 y b of the monitoring cost and has an incentive to reduce its inspection rate below l eq . Ž . Ž eq .
Ž eq . ii w l ) w l .T hen, profits maximization implies l eq s l ) . Ž . Ž eq .
Ž eq . iii w l s w l .F or profits to be maximized, employers must have no incentive either to increase or to decrease the inspection rate. For values of l slightly below l eq , firms want to Ž .
) increase their inspection rate if both w l ) w l and l -l . This requireŝẽ q ) X Ž eq . X Ž eq . l F l , and so c l Fyw l . Indeed,
Ž . Under this last condition, if l is slightly above l then w l -w l and,Ž . according to case i , firms want to reduce their inspection rate. I Proposition 3 establishes that the wage expression in the two regimes is Ž . identical, and is given by Eq. 22 . When the NSC is not binding, workers have no incentive to cheat. Consequently, employers can relax supervision of employees and save some monitoring costs by decreasing the inspection rate below l ) .
Steady-state equilibrium
Let us turn to the characterization of the steady-state equilibrium. Given that Ž . W y W s erl, and from Eq. 6 , the permanent income of unemployed workers Ž .
v EW equilibria: The inspection rate satisfies:
. From Eqs. 21 -24 , the condition w l ) w l can be rewritten as: Fig. 3 , the vacancy supply condition Eq. 24 is represented by a curve Ž . labelled VS. The inspection rate schedule in the FNW regime, given by Eq. 25 , & is represented by a curve labelled IR. Finally, the inspection rate schedule in the Ž . Proof. According to Eq. 24 , if y -y and l s l then u -u and b g e -.
) 1 y b q u l Ž .
Ž . Thus, the condition for an EW equilibrium is satisfied. Furthermore, Eqs. 24 and Ž . 25 for a FNW equilibrium can only be satisfied for a value of the inspection rate
above l , which is impossible. Conversely, if y G y and l s l , then u G u Ž . and the condition 27 for an EW equilibrium is not satisfied. The equilibrium lies & ) at the unique intersection of VS and IR, and l F l . I
Proposition 5 confirms and generalizes results from the preceding section. EW equilibria occur when productivity is low and unemployment is high; the inspection rate is then equal to l ) . Conversely, in tight labour markets firms reduce their inspection rate below l ) because they gain nothing by monitoring their workers more intensively than what is required to prevent shirking. Again, our model generates a result which challenges the traditional view of EW models. Whereas in EW models the unemployment acts as a discipline device, our model predicts that employers' monitoring is more intensive in depressed labour markets.
Heterogeneity and wage formation
To derive the shape of the wage distribution and to determine what types of workers are paid efficiency wages, we assume from now on the presence of 7 This reflects an externality in the choice of the inspection rate. Indeed, employers fail to internalize the effects of their monitoring decision on the permanent income of unemployed workers, and consequently on the wage paid by other firms.
( )different skill lines. Jobs are identical but the production flow of a job-worker match increases with worker's qualification. Search is undirected and employers can meet either skill or unskilled workers.
8 Moreover, when a match occurs there is no uncertainty about worker's characteristics.
As in the previous sections, wages are determined by one-on-one negotiations. The bargaining outcome is given by the Nash solution subject to the NSC. The threat point of the worker is the value of continued search, which depends on his Ž qualification. The threat point of the firm is the value of a vacancy For some . justifications, see Appendix A .
This section proceeds as follows. First, we describe the links between the wage, the exit rate out of unemployment and the worker's productivity in equilibrium. Second, we determine the labour market tightness and the equilibrium unemployment rate in the presence of two types of workers, skilled and unskilled workers.
Wages and exit rates out of unemployment
Ž .
In this subsection, we take the labour market tightness in equilibrium u as given and we derive the distribution of wages and the exit rates out of unemployment of workers with different productivities.
Consider a worker with productivity y. When a meeting with an employer Ž . occurs, the worker is recruited with an average probability P y . Thus, Ž .
where W , the value of a filled job, is equal to y y w y r r q s .
J, y
Let us turn to firms' hiring strategy. We only consider symmetric Nash Ž . equilibria NE . Each employer takes the strategy of other employers as given and Ž . chooses a probability p y of recruiting the worker with productivity y in order to maximize his expected profits. Because in equilibrium the value of a vacancy is 8 It is usually assumed in the search-matching literature that search is directed across skill lines. See, Ž . for instance, Mortensen and Pissarides 1999b . Under this assumption, worker's exit rate out of unemployment increases with his productivity. In our framework, this result holds even if search is undirected. Ž .
The employer accepts to recruit a worker with probability one if this worker Ž . generates positive profits for the firm. The NSC W y W G erl gives a E, y U, y Ž . lower bound to the value of an acceptable match. Indeed, under Eq. 29 ,
Ž . According to Eqs. 30 and 31 , P y sustains a symmetric NE if and only if:
Ž . where, from Eqs. 2 and 7 , the total surplus of a match is:
Two cases must be distinguished.
Ž . Then, W F 1 y b e r lb and, from Eqs. 28 and 29 , rW s b q J, y U, y Ž . Ž . Ž . P y u q u erl. The wage paid to the worker is an EW. Hence, Eq. 33 can be rewritten as follows:
y y e y b y P y u q u erl Ž . Ž .
Ž . Let P y be the value of the recruiting probability that sustains a symmetric NE.
Ž . Ž . According to Eqs. 32 and 34 :
Ž . Under this condition, P y s 1 and the wage is a FNW. According to Eqs. Ž . Ž .
Ž . 28 , 29 and 33 , the total surplus of a match is:
These results yield the following proposition.
Proposition 6. Assume that the labour market tightness in equilibrium is u and consider a worker whose productiÕity is y:
If y G y and y F b q e q r q s q u q u e r l ' y , the worker's wage 1 2 ( ) income is equal to his productiÕity and P y F 1. Ž . Cases 3 and 4. According to Eq. 35 , for all y ) y , P y s 1. Furthermore, the 2 critical productivity y ) which separates the EW and the FNW regimes satisfies Ž . an EW which is equal to his productivity, and he is discriminated against by Ž . Ž . employers case 2 of Proposition 6 . Indeed, if P y were equal to one, the non-shirking wage would be superior to the worker's productivity. Conversely, if Ž . P y were equal to zero, the worker would generate positive profits for his employer. As a consequence, employers adopt a mixed strategy. The decrease of the exit rate out of unemployment can be interpreted as a discipline device for less productive workers. Second, there is a middle class of workers who receive the same wage and have Ž the same exit rate out of unemployment irrespective of their productivity case 3 . Ž ) . of Proposition 6 . Indeed, for all y g y , y the worker's productivity is high 2 Ž . enough to generate positive profits, but the FNW, w y , is always inferior to thẽ EW, w. Ž Third, workers receive a FNW which is increasing in their productivity case 4 . of Proposition 6 . This suggests that the only workers who are able to negotiate their wage with their employer are the more qualified workers. For all other workers, the wage is just set at the level that prevents shirking. These results are recapitulated in Fig. 4 .
To conclude, note that our results would not hold without assuming worker moral hazard, or simply by assuming the existence of a minimum wage. In the Ž . absence of worker moral hazard l sq`, the first three cases of Proposition 6 would not be relevant. Furthermore, our model can explain the decrease in the exit rate out of unemployment for less qualified workers without assuming directed search across skill lines. Finally, the wage distribution in the presence of a minimum wage would simply be a truncated version of the distribution of the freely negotiated wages. 
A seemingly segmented labour market
In this subsection, we endogenize the labour market tightness and we provide some results of comparative statics in the case where the economy is composed of low-skilled and high-skilled workers in proportion p and 1 y p. The productivity
We focus on a tight labour market where y ) y ) and y -y -y . 10 Firms
. discriminate against unskilled workers P y -1 and high-skilled workers L Ž . receive a FNW See Fig. 4 . Jobs occupied by low-skilled workers generate no profit. This case is of particular interest because our economy is similar to an economy with two segmented markets: a market for unskilled workers where the 10 Ž . These conditions will be fulfilled if the proportion of skilled workers p is sufficiently high, and Ž . if the productivity of unskilled workers y is close to y .
wage is an EW and a market for skilled workers where the wage is a FNW. We call this market a seemingly segmented labour market. The equality of worker flows in and out of unemployment yields the steady Ž . Ž . 11 state unemployment rates of skilled u and unskilled workers u .
where, from Eq. 35 ,
Obviously, the unemployment rate of low-skilled workers is higher than the unemployment rate of high-skilled ones. The total unemployment rate in the economy is:
Let m denote the fraction of unemployed workers that are high skilled. Then Ž . m s pu ru ' m u, p, y ,l . It can be verified that:
Because the exit rate out of unemployment is higher for skilled workers, the fraction of skilled workers among unemployed is decreasing with the number of vacancies. The positive impact of p on m is straightforward. Finally, if for given u unskilled workers become more productive or if the moral hazard problem is less severe, firms raise the probability to recruit unskilled workers and the fraction of unskilled among unemployed decreases. The value of a vacant job in equilibrium satisfies the following Bellman equation:
Ž . According to Eq. 42 , firms meet skilled workers with the instantaneous probabil-Ž . Ž .Ž . ity q u m and unskilled workers with the instantaneous probability q u 1 y m .
Ž . From the free-entry condition, the value of a vacancy is zero W s 0 . Further-V 11 The unemployment rate for each category of workers is computed as the incidence of unemployment divided by the sum of the incidence of unemployment and the exit rate out of unemployment.
( )more, we only consider equilibria such that y is between y and y in L 1 2 Ž . equilibrium. Hence, W s 0. Then, Eq. 42 yields:
Ž . According to Eq. 43 , the value of a job occupied by a high-skilled worker is equal to the average advertising costs borne by firms to find a high-skilled worker.
The wage received by high-skilled workers is a FNW that satisfies the following rent sharing rule:
Ž . From Eqs. 28 and 33 , Eq. 44 can be rewritten as follows: 
Ž .Ž .
H eq eq eq
eq Ž . The RHS of Eq. 46 is increasing in u whereas the LHS of Eq. 46 is decreasing in u eq : thus, the equilibrium is unique. The comparative statics of the model are as follows:
When the proportion of skilled workers increases, when unskilled workers become more productive, or when the moral hazard problem is less severe, then firms are incited to open vacancies and the labour market tightness increases. Indeed, in all these cases it is less costly for a firm to recruit a skilled worker. For instance, if the monitoring technology becomes more efficient, the exit rate out of unemployment of unskilled workers is higher and their fraction in the unemployment pool is lower. As a consequence, it is easier for an employer to find a skilled worker who Ž . Ž . is unemployed. One can also check from Eqs. 39 and 41 that in all these three Ž eq . cases the overall equilibrium unemployment rate in the economy u decreases.
Finally, we determine the effects of an increase in p, y or l on the fraction of L Ž eq . unemployed workers that are high skilled in equilibrium m . There are two ( )opposite effects: a direct effect that increases m and an indirect effect, through the increase in the labour market tightness that goes in the opposite direction. To Ž . determine the overall effect, we rewrite Eq. 46 as follows:
Following an increase in p, y or l, the labour market tightness increases. L Ž . Consequently, according to Eq. 47 , the probability to fill a vacancy with a skilled Ž eq . eq X Ž . worker, q u m , also increases. Because q u -0, we have:
Ž . An increase in the fraction of skilled workers p , in the productivity of Ž . Ž . low-skilled workers y or in the inspection rate l leads to an increase in the L fraction of unemployed workers that are high skilled in equilibrium.
Conclusion
This paper has combined the shirking and the matching approaches in order to endogenize the wage formation process as a function of labour market conditions. We have assumed the presence of a moral hazard problem and that workers have some bargaining power in the wage bargaining. It has been shown that the shirking approach is relevant when the unemployment rate is above a certain threshold. Indeed, in a depressed labour market, the worker's rent due to unobservable shirking is larger than the rent generated by the presence of recruiting cost. Consequently, the threat to shirk is credible and employers must pay an efficiency wage. An efficiency wage is more likely when the disutility of effort is high, recruiting costs and workers' bargaining power is low and when inspections are unlikely. Conversely, in a tight labour market, workers are strong in the bargaining and they receive a wage, the so-called freely negotiated wage, which is higher than the efficiency wage.
In many respects, this paper challenges the traditional view of efficiency wage models that emphasizes the role of unemployment as a discipline device. In our model, the need to motivate workers and to pay them an efficiency wage occurs when the unemployment rate is sufficiently high. Furthermore, employers' monitoring needs to be higher when the labour market is depressed.
Our framework also gives new insights about the wage distribution and the exit rates out of unemployment. We find that the wage paid to less qualified workers is equal to their productivity, but that these workers have less chance than others to find a job. Workers with a productivity, which is neither too high nor too low, receive the same efficiency wage and have the same exit rate out of unemploy-( )ment. These workers compose what we call a Amiddle-classB. Finally, the most productive workers receive a wage which is freely negotiated with the firm and which increases with workers performances.
To conclude, the shirking-matching framework we have proposed provides a useful tool to analyze many issues related to unemployment and wages. As an Ž . example, we have studied in a companion paper Rocheteau, 2000 the consequences of a work-sharing policy on unemployment and wages within a search model with worker moral hazard.
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Appendix A. The wage formation
In the presence of a worker moral hazard problem, the value of a match is negative when the wage is inferior to the non-shirking wage. Consequently, the wage formation in our model is formalized by an asymmetric Nash bargaining subjected to a constraint on the set of feasible outcomes; namely, the no-shirking condition.
Ž . Binmore et al. 1986 demonstrated that the issue of the bargaining game with alternate offers tends to the axiomatic Nash solution when the length of the game period approaches zero. The asymmetric Nash solution is chosen if players value time differently or if the amount of time that elapses between a rejection and an Ž offer is different for the worker and for the firm Osborne and Rubinstein, 1990 , . chapter 4 .
Consequently, it would have been equivalent to formalize in our model the wage process by the mean of a strategic game with alternate offers. At each Ž period, one of the two players the worker, with a probability b, or the employer, . with a probability 1 y b announces a value for the wage. This offer can be accepted or rejected by the second player. If it is rejected, each player may be matched to a new partner; otherwise, the same game is played again at the following period. If it is accepted, the worker must decide to shirk or to provide Ž . the high level of effort. The last two nodes of the game shirkingrno shirking can be reduced to a single node. Indeed, the possibility of shirking does not affect the negotiation process itself but only the set of feasible outcomes. Moreover, the Ž choice of the status quo points in the Nash bargaining the employer's and worker's respective values of continued search is justified by the assumption that the two players go on searching for new partners while bargaining. This generates an endogenous risk of breakdown.
One round of the bargaining game is shown in Fig. 5a . At each node of the game, the player who has to make a move is identified by a letter within a circle: W for the worker and F for the firm. At each round, the first move is a chance . Ž . move. With probability b resp. 1 y b the worker resp. the firm proposes a w x Ž w x . wage w g rW q e, y resp. w g rW q e, y : there is a continuum of W U F U choices indicated by the triangle attached to the decision node. Each proposal by a Ž . Ž . player leads to a decision to accept AYesB or to reject ANoB the proposal by the Ž . other. If the offer is accepted, the worker must choose to shirk AshirkingB or not Ž . Ž . to shirk Ano-shirkingB . If it is rejected, the worker resp. the employer goes on Ž . searching for a partner and meets a vacancy resp. an unemployed with a Ž . Ž Ž . . probability u q u D resp. q u D where D is a period length. The amount of advertising costs borne by firms on a period of time of length D is gD. This justifies the choice of the status quo points, W for the employee and W for the U J employer. The offers that would incite workers to cheat are represented by a grey area. Such offers will never be proposed or accepted by employers. In Fig. 5b , the same game is represented in the case where the set of agreement is restricted to Ž w x. incentive-compatible wages w g w, y . Then, once an offer is accepted, it always implies that the worker chooses not to shirk. One could check that the outcome of this bargaining game when D goes to zero is an immediate agreement on w that satisfies:
w s arg max W w y W W w y W .
Ž .
The choice of the employers' statu quo point, W , is still relevant in the V presence of heterogenous workers. To see this, consider the situation of a firm between two rounds of the negociation. The firm meets an unskilled worker with Ž . Ž . Ž . probability 1 y m q u D and a skilled worker with probability m q u D. There is no uncertainty about the quality of the worker, and the value to be matched with an unskilled worker is 0, whereas the value to be matched with a skilled worker is W . Furthermore, searching is costly: the amount of advertising cost on a period 
